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Reforesting Ohio
Using a Historical
Legend:
The American chestnut
(Castanea dentata) once occupied twenty-five percent
of the eastern forests in the
United States. Its massive
size and prolific nut production made this species
ecologically and economically important (Figure 1).
At maturity, this species
could top over 100 feet with
immense, wide-spreading
canopies. As a nut crop,
the American chestnut tree
was plentiful and considered
one of the most important
protein sources for wildlife
such as squirrels, wild turkeys, deer, black bears, and
many others. The lumber
produced was extremely
rot resistant and used for
the construction of cabins,
barns, fences, railroad ties,
and furniture. Also, its bark,
rich in tannins, was widely
used for tanning leather.
By the turn of the twentieth century, the financial
value of this tree species
was estimated well over $70
million in Pennsylvanian
alone.

and quarantine of infected
hosts. Unfortunately, none
of these measures were effective. This disease was
identified as a fungus (later
named Cryphonectria parasitica) known as the causal
agent of one of America’s
most devastating biological
disasters, chestnut blight.
The onset of the blight epidemic spread very quickly,
and by the 1950s, 200 million acres of the American
chestnut had succumbed to
the disease.

FIGURE 1. Historic
photograph of American
chestnut (Castanea
dentata) in Great
Smoky Mountains of
western North Carolina.
(Supplied by the Forest
History Society, Durham,
North Carolina.)

Blight-resistant
chestnut hybrids
as a coal mine
restoration tree

Sadly, the American chestnut’s reign as king of the
eastern deciduous forest
came to an end in the
early 1900s with the introduction of an exotic plant pathogen.
The first observations of a lethal plant disease on the American
chestnut were reported in New York’s Bronx Zoo in 1904. The
following year the disease had been spotted in surrounding states,
and the potential for a devastating disease epidemic seemed inevitable. A variety of strategies were pursued to control the pathogen
such as eradication of infected trees, treatment with fungicide,
Spring 2011

The chestnut blight fungus
was linked to horticulture
nursery stock that was imported into several ports of
the United States from Asia.
The Asian chestnut species,
Chinese (C. mollissima) and
Japanese (C. crenata) chestnut developed disease resistance, a result of co-evolving with a plant pathogen through time.
Conversely, the American chestnut had been spatially isolated
from this fungal pathogen and was rendered genetically defenseless. Therefore, the American chestnut was highly susceptible to
fungal invasion and the production of lethal cankers (Figure 2).
Backcross breeding methods proposed by Charles Burnham in
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the 1980s have restored hope
for this species. This breeding
method is used to transfer a
single inherited trait between
interbreeding species. The
first initial breeding was between blight-resistant Chinese
chestnut (C. mollissima) and
pure American chestnut (C.
dentata). Progeny of this cross
(C. mollissima x C. dentata)
that displayed blight-resistance
were selected for subsequent
breeding with pure American
chestnuts (backcrossing).
Continual backcrossing with
the American species eventually diluted the Chinese
chestnut genetics to isolate the
genes for blight-resistance into
hybrid that displayed the morphological characteristics of
the American chestnut (Figure
3). Currently, 15/16 hybrid chestnuts contain approximately
ninety-four percent American chestnut genes with adequate
field-resistance to chestnut blight. However, field testing and
the development of large scale planting protocols are still in the
early stages.
Ohio coal mine reclamation projects provide a tremendous
opportunity for evaluating the growth and survival of blightresistant hybrids into the native range of the American chestnut.
The fast growth rate coupled with high quality timber makes the
American chestnut a desired species for restoration and reforestation projects. In addition, these hybrids will begin to produce
chestnuts as early as 7-10 years after planting, thereby creating
habitat for a wide range of wildlife species. American chestnut
is an extremely fast growing tree with the propensity to become
the dominant canopy species in areas of high light. This tree
is adapted to a wide range of ecological conditions, including
tolerance to drought and low pH.
Coupling the attributes of chestnut with mechanical surface soil
treatments proposed by The Appalachian Regional Reforestation
Initiative (ARRI) has been met with great success. Treatments
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such as deep ripping and traditional plow and disking to
alleviate soil compaction were
employed for a 1200 chestnut
seedling planting on a reclaimed
surface mine in Dresden, Ohio
in 2007. After three field seasons, chestnuts in these mechanically treated plots have

FIGURE 2. Chestnut
blight canker on
American chestnut in the
forests of West Virginia.
Necrotic tissue on the
bark is the result of the
blight and the orange
pustules are signs of the
fungus (Cryphonectria
parasitica).
significantly greater survival and growth rates. Importantly,
these soil treatments greatly aided in the establishment of the
B2-F3 blight-resistant hybrids (15/16 American chestnut) which
boasted an eighty percent survival rate after three field seasons.
This hybrid genotype expressed the upright, fast growth rates
of the pure American chestnut. This type of growth habit is
crucial for life on these reclaimed grasslands. The taller and
faster the growth, the more successful a tree species will be able
to outcompete the aggressive herbaceous canopies imposed
by invasive species (Figure 4). In addition, these mechanical
treatments increased the activity of beneficial soil organisms
interacting with chestnut. Chestnut seedlings found naturally
colonized by symbiotic soil microbes in the mechanically treated
plots had the greatest growth rates.
Proper soil preparations were imperative for the success of chestnut hybrids as a restoration tree species in reclaimed coal mined
lands. In addition, site selection is equally important. Sites
that are sloping, well-drained sandy loam soils with an approximate pH of 5.5 are most conducive for healthy establishment.
Although these hybrids show potential resistance to chestnut
blight, root-rot pathogens such as Phytophthora spp. have been
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responsible for seedling mortality in test
plantings in Ohio, Kentucky, Tennessee,
Pennsylvania, and North Carolina. Root
disease incidence has been correlated
with wet and heavily compacted soils
and such sites should be avoided. Lastly,
successful establishment will require protection from deer browse by fencing or
implementing tree tubes upon planting.
Reforestation using chestnut hybrids accomplishes two goals: 1) aids in reforesting marginal lands left from mining into
an ecological and economical valuable
tree crop, and 2) provides additional data
for field testing of blight-resistant hybrids. Although The American Chestnut
Foundation is years away from releasing
these hybrid lines to the public, field trials
involving these hybrids will contribute
to future planting recommendations.
Future plantings are being designed to
evaluate planting protocols, promote
beneficial interactions between plant
and soil microbes, and prevent herbivory
from browse. Research conducted on
chestnut hybrids in Ohio is lead by the
following institutions: Miami University
(Dr. Carolyn Keiffer), Ohio Department
of Natural Resources (John Sprouse),
Ohio University (Dr. Brian McCarthy
and Keith Gilland), USDA Forest
Service (Dr. Shiv Hiremath), the Wilds
(Dr. Jenise Bauman), and genetics and
breeding work through the University
of Cincinnati (Dr. Stephen Rogstad)
and Empire Chestnut Company (Dr.
Greg Miller). Members active in The
Ohio Chapter of the American Chestnut
Foundation continue to provide valuable
information towards the introduction of
these hybrids.
Dr. Jenise Bauman is Director of
Conservation Science Training for the
Wilds, located near Cumberland, Ohio.
She recently earned her doctorate in
Botany from Miami University.

Spring 2011

FIGURE 3. Two-year-old 15/16th chestnut hybrid (C.
dentata x C. mollissima) planted in Dresden, Ohio.
This study used soil treatment methods, chicken wire to
prevent deer browse, and a 3x3 foot weed mat to prevent
competition from herbaceous plants.

FIGURE 4. Hybrid chestnuts after three field seasons in
Dresden, Ohio. The fast, upright growth habit of these
seedlings allows them to compete with the native golden rods
and invasive Lespedeza in grasslands of reclaimed mine sites.
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For more information on the Ohio chapter of the
American Chestnut Foundation,
please visit www.oh-acf.org/.
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